Bruch's membrane aging decreases phagocytosis of outer segments by retinal pigment epithelium.
We have shown previously that aging of human Bruch's membrane affects the attachment, survival and gene expression profile of the overlying retinal pigment epithelium (RPE). Herein we determine the effects of Bruch's membrane aging on RPE phagocytosis of rod outer segments. Explants of human Bruch's membrane were prepared from cadaver donor eyes (aged 9-81years) within 48 h of death, and 6 mm punches were embedded with the basal lamina in a 96-well plate. Approximately 50,000 ARPE-19 cells per well were seeded onto the explant surface and cultured for two weeks until they reached confluence. In addition, ARPE-19 were also seeded onto RPE-derived extracellular matrix (RPE-ECM) that was unmodified or modified by nonenzymatic nitration. Bovine rod outer segments were purified by sucrose gradient centrifugation, labeled with 10 ug/ml fluorescein isothiocyanate, and added to ARPE-19 cultured on Bruch's membrane or RPE-ECM for 24 h. Phagocytic activity was quantified by flow cytometry of harvested cells. The ability of RPE to phagocytose rod outer segments decreased as a function of aging of Bruch's membrane; mean phagocytotic activity of ARPE-19 on younger Bruch's membrane was significantly higher than on older Bruch's membrane (129.7 +/- 34.8 versus 67.4 +/- 4.2 arbitrary units, respectively; p<0.01). Nitrite treatment of RPE-ECM decreased rod outer segment phagocytosis compared to untreated RPE-ECM and mimicked the effects of aging of human Bruch's membrane. Aging of human Bruch's membrane decreases rod outer segment phagocytosis by ARPE-19. This effect can be mimicked by nonenzymatic nitration of extracellular matrix in vitro. Our observations may have implications for understanding the role of aging changes within Bruch's membrane on pathogenesis of age-related macular degeneration and other disorders.